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Systems and methods for monitoring and compensating for
bleach concentration changes within a disinfection system
may be provided. A bleach concentration monitor may be
introduced into a disinfection system to measure the per-
centage concentration of a bleach precursor that may be
introduced into a mixer and then report the measurements to
pump controls within the disinfection system. Data relating
measurements of the concentration of the bleach precursor
may be transmitted to pump controls within the disinfection
system so that adjustments may be made to a control
algorithm within the pump controls to compensate for any
changes that may be observed related to bleach concentra-
tion in the system.

ABSTRACT

9 Claims, 1 Drawing Sheet
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SYSTEMS AND METHODS FOR
MONITORING AND COMPENSATING FOR
BLEACH CONCENTRATION CHANGES

CROSS-REFERENCE TO RELATED
APPLICATION

The present Application claims the benefit of U.S. Pro-
visional Application No. 61/680,571 entitled “Systems and
Methods for Monitoring and Compensating for Bleach Con-
centration Changes,” filed Aug. 7, 2012, the disclosure of
which is hereby incorporated by reference in its entirety.

FIELD OF THE DISCLOSURE

The present disclosure generally relates to systems and
methods for monitoring and compensating for bleach con-
centration changes.

BACKGROUND

Disinfectants may be used in various industries to destroy
microorganisms that may be living on surfaces, in water,
and/or in the air. For example, a hydrogen bromide solution
precursor may be activated with a sodium hypochlorite
(bleach) precursor to act as a disinfectant in the food
industry. Such a disinfectant may be prepared by adding the
bromine source into a water flow and then introducing
bleach into the water flow either before or after the bromine
source has been added. In order to maintain a predetermined
concentration for the disinfectant, total dissolved solids
(TDS) sensors and a pH sensor may be used to monitor the
concentration and/or rate of injection of the disinfectant
components.

SUMMARY

Embodiments of the present disclosure may provide sys-
tems and methods for monitoring and compensating for
bleach concentration changes within a disinfection system.
A bleach concentration monitor may be introduced into a
disinfection system to measure the percentage concentration
of a bleach precursor that may be introduced into a mixer
and then report the measurements to pump controls within
the disinfection system. Data relating measurements of the
concentration of the bleach precursor may be transmitted to
pump controls within the disinfection system so that adjust-
ments may be made to a control algorithm within the pump
controls to compensate for any changes that may be
observed related to bleach concentration in the system.
Based on the feedback from the bleach concentration moni-
tor, the TDS endpoint of the disinfection solution may be
adjusted up or down to compensate for the changing con-
centration of the bleach precursor. This adjustment may be
determined via a control system. As the concentration of the
bleach precursor decreases, the speed of a hypobromous acid
precursor pump may be increased relative to the change. The
speed of a chlorine pump also may change based on the pH
change imparted by the increased hypobromous acid pre-
cursor feed. As the concentration of the bleach precursor
increases, the reverse may occur.

Embodiments of the present disclosure may provide a
system for monitoring and adjusting bleach concentration
within a disinfection system comprising a bleach concen-
tration monitor placed in the proximity of and in commu-
nication with a chlorine pump to measure the bleach con-
centration of a disinfection solution leaving the chlorine
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pump and traveling to a mixer, wherein the bleach concen-
tration monitor may transmit the bleach concentration mea-
surements to pump controls, and the pump controls may use
the bleach concentration measurements to adjust a total
dissolved solids (TDS) endpoint of the disinfection solution.
The system may further comprise at least one TDS sensor
that monitors the concentration of the disinfection solution
and transmits to the pump controls. The desired concentra-
tion levels for the at least one TDS sensor may be prede-
termined and set through the pump controls or may be set
through manual pump adjustment at commissioning. The
system may further comprise a pH monitor that measures the
pH of the disinfection solution moving within the disinfec-
tion system. The bleach concentration may be monitored in
real time or through periodic sampling. The disinfection
system may further comprise a hypobromous acid precursor
pump wherein as the bleach concentration decreases, the
speed of the hypobromous acid precursor pump is increased.
The speed of the chlorine pump may change based on the pH
change imparted by the increase in the speed of the hypo-
bromous acid precursor pump. As the bleach concentration
increases, the speed of the hypobromous acid precursor
pump is decreased.

Embodiments of the present disclosure may provide a
method for monitoring and adjusting bleach concentration
within a disinfection system comprising using a bleach
concentration monitor, measuring the percentage concentra-
tion of a bleach precursor introduced into a mixer within the
disinfection system, reporting the measurements from the
bleach concentration monitor to pump controls within the
disinfection system, and adjusting a total dissolved solids
(TDS) endpoint of the disinfection system based on the
measurements received by the pump controls to compensate
for changes in the percentage concentration of the bleach
precursor. The measuring step may occur in real-time or
based on periodic sampling. The method also may comprise
using a pH monitor, monitoring the pH of the disinfection
system and reporting the pH to the pump controls. The
method may further comprise using at least one TDS sensor,
monitoring the concentration of a disinfection solution and
transmitting measurements to the pump controls. The
desired concentration levels for the at least one TDS sensor
may be predetermined and set through the pump controls or
may be set through manual pump adjustment at commis-
sioning. The method may further comprise increasing the
speed of a hypobromous acid precursor pump within the
disinfection system as the percentage concentration of the
bleach precursor increases. As the speed of the hypobro-
mous acid precursor pump increases, the speed of the
chlorine pump changes based on the pH change imparted by
the increase in the speed of the hypobromous acid precursor

pump.
BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of this disclosure,
reference is now made to the following description, taken in
conjunction with the accompanying drawings, in which:

FIG. 1 depicts a disinfection system including a bleach
concentration monitor according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

Embodiments of the present disclosure may be directed to
systems and methods for monitoring and compensating for
bleach concentration changes within a disinfection system.



US 9,474,817 B2

3

A correlation may be observed between the TDS of a
disinfection solution and the parts per million (PPM) of
hypobromous acid in the disinfection solution. The approxi-
mate PPM of the disinfection solution may be determined by
subtracting the TDS of dilution water from the TDS of
hypobromous acid/bleach solution. It should be appreciated
that the correlation between the TDS of the solution and the
PPM of hypobromous acid may vary depending on the
concentration of bleach that may be utilized within a disin-
fection system. As the concentration of bleach decreases
within a disinfection solution, the correlation between the
TDS of the disinfection solution and the PPM of the hypo-
bromous solution also may decrease. Accordingly, a bleach
concentration monitor may be utilized to track the bleach
concentration in order to make adjustments to the system as
a whole.

A sodium hypochlorite (bleach) concentration monitor,
such as the Optek AF26 or another bleach concentration
monitor as may be known to one of ordinary skill, may be
introduced into a disinfection system to track the concen-
tration of a bleach precursor. It should be appreciated that
the bleach concentration monitor may measure the percent-
age concentration of a bleach precursor that may be intro-
duced into a mixer and then report the measurements to
pump controls within the disinfection system. Data relating
measurements of the concentration of the bleach precursor
may be transmitted to pump controls within the disinfection
system so that adjustments may be made to a control
algorithm within the pump controls to compensate for any
changes that may be observed related to bleach concentra-
tion in the system.

FIG. 1 depicts placement of bleach concentration monitor
101 within disinfection system 10 according to an embodi-
ment of the present disclosure. Bleach concentration moni-
tor 101 may be placed in the proximity of and in commu-
nication with chlorine pump 102 so as to measure the
concentration of bleach leaving the area around chlorine
pump 102 and traveling to mixer 103a. As bleach concen-
tration monitor 101 takes measurements as to the bleach
concentration, such as in real-time or based on periodic
sampling as will be later described, those measurements
may be transmitted to pump controls 104. It should be
appreciated that the position of the monitor may vary as long
as it is in the proximity of the pump to make measurements
as have been described.

Based on the feedback from the bleach concentration
monitor, the TDS endpoint of the disinfection solution may
be adjusted up or down to compensate for the changing
concentration of bleach precursor within the system. This
adjustment may be determined via a control system, such as
pump controls 104. As the concentration of the bleach
precursor goes down, the speed of the hypobromous acid
precursor pump, such as bromine pump 109, may be
increased relative to the change. The chlorine pump, such as
chlorine pump 102, also may change speed based on the pH
change imparted by the increased bromine feed. As the
concentration of the bleach precursor increases, the reverse
may occur. The bromine pump speed may be initially set and
the output may be verified by field-testing using standard
methods of analysis.

Pump controls 104 also may receive measurements and/or
data from other components in system 10, including but not
limited to TDS sensors 105a, 1055, 105¢ as well as pH
monitor 106, flow meters 107a, 1075, and tank level moni-
tors 108a, 1085, according to embodiments of the present
disclosure. The pH of the solution moving within disinfec-
tion system 10, such as from mixer 1034 to mixer 1035, may
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be monitored through pH monitor 106. The rate of injection
of'bleach from chlorine pump 102 and/or bromine pump 109
may be adjusted to achieve a predetermined pH or pH range
within system 10. TDS sensors 105a, 1055 and/or 105¢ may
monitor the concentration of the disinfection solution as it
moves through disinfection system 10. The desired concen-
tration levels for the TDS sensors to monitor may be
predetermined and set through pump controls 104 according
to an embodiment of the present disclosure. In other embodi-
ments of the present disclosure, the TDS sensors may be set
through manual pump adjustment at commissioning.

Additional components of system 10 also may commu-
nicate with pump controls 104 including but not limited to
booster pump 109 and motive water control valve 110 as
depicted in FIG. 1. While FIG. 1 depicts various components
within system 10 communicating and/or providing measure-
ments to pump controls 104, it should be appreciated that
more or fewer components may communicate and/or pro-
vide measurements to pump controls 104 without departing
from the present disclosure. Further, while the pump con-
trols have been depicted in FIG. 1 in a single location within
system 10, in some embodiments of the present disclosure,
the pump controls may be dispersed within the disinfection
system (i.e., be in more than one location within the system)
and control different components of the system while com-
municating with each other.

While two mixers (103a, 1035) may be depicted in FIG.
1, it should be appreciated that more or fewer mixers may be
included within a disinfection system without departing
from the present disclosure. Similarly, while bromine pump
109 and chlorine pump 102 may be depicted in FIG. 1, it
should be appreciated that other chemicals or solutions may
be introduced in addition to or in place of bromine and
chlorine for disinfection purposes according to embodi-
ments of the present disclosure. Further, while the various
components of a disinfection system have been depicted in
a specific configuration in FIG. 1, it should be appreciated
that the relative positions of the various components may be
modified in terms of placement within the system or even
inclusion within the system without departing from the
present disclosure.

It should be appreciated that the concentration of the
bleach precursor may be tracked in real time and/or through
periodic sampling. In systems with low bleach demands,
periodic sampling may be used due to the relatively long
transmit time between a storage vessel and the generation
apparatus. However, real time tracking may provide for
more immediate detection of changes in concentration, and
accordingly, adjustments may be made quicker in embodi-
ments of the present disclosure. Real time tracking may be
accomplished in line between the delivery apparatus and the
injection point as well at the storage vessel according to
embodiments of the present disclosure.

It should be appreciated that systems and methods accord-
ing to embodiments of the present disclosure may be used
for inline applications. It also should be appreciated that
systems and methods according to embodiments of the
present disclosure may be used in a variety of industrial
applications, including but not limited to medical and food
disinfection applications.

Although the present disclosure and its advantages have
been described in detail, it should be understood that various
changes, substitutions and alterations can be made herein
without departing from the spirit and scope of the disclosure
as defined by the appended claims. Moreover, the scope of
the present application is not intended to be limited to the
particular embodiments of the process, machine, manufac-
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ture, composition of matter, means, methods and steps
described in the specification. As one of ordinary skill in the
art will readily appreciate from the disclosure, processes,
machines, manufacture, compositions of matter, means,
methods, or steps, presently existing or later to be developed
that perform substantially the same function or achieve
substantially the same result as the corresponding embodi-
ments described herein may be utilized according to the
present disclosure. Accordingly, the appended claims are
intended to include within their scope such processes,
machines, manufacture, compositions of matter, means,
methods, or steps.
The invention claimed is:
1. A method for monitoring and adjusting bleach concen-
tration within a disinfection system, the method comprising:
measuring the percentage concentration of a bleach pre-
cursor introduced into a mixer that leaves a chlorine
pump within the disinfection system, wherein the per-
centage concentration is measured using a bleach con-
centration monitor, and wherein the bleach concentra-
tion monitor is in communication with the chlorine
pump;
reporting the measured percentage concentration from the
bleach concentration monitor to pump controls within
the disinfection system; and
adjusting a total dissolved solids (TDS) endpoint of the
disinfection system based on the measurements
received by the pump controls to compensate for
changes in the percentage concentration of the bleach
precursor.
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2. The method of claim 1 wherein the measuring step
occurs in real-time.

3. The method of claim 1 wherein the measuring step
occurs based on periodic sampling.

4. The method of claim 1 further comprising:

using a pH monitor, monitoring the pH of the disinfection

system and reporting the pH to the pump controls.

5. The method of claim 1 further comprising:

using at least one TDS sensor, monitoring the concentra-

tion of a disinfection solution and transmitting mea-
surements to the pump controls.

6. The method of claim 5 wherein desired concentration
levels for the at least one TDS sensor are predetermined and
set through the pump controls.

7. The method of claim 5 wherein desired concentration
levels for the at least one TDS sensor are predetermined and
set at commissioning.

8. The method of claim 1, further comprising:

increasing the speed of a hypobromous acid precursor

pump which pumps a hypobromous acid precursor
within the disinfection system as the percentage con-
centration of the bleach precursor increases.

9. The method of claim 8 wherein as the speed of the

> hypobromous acid precursor pump increases, the speed of

the chlorine pump changes based on the pH change imparted
by the increase in the speed of the hypobromous acid
precursor pump.



